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Note:

C : Capacitor

D : Diode

R : Fixed Resistor

RV : Potentiometer

L : Inductor

U : Integrated Circuit
X : Crystal, Oscillator
RES : Reset Switch
SW : Switch

LED : Light Emitting Diode
PWR : Power Jack

J : Connector, Jumper

*"DNF" marking means that component
is not fitted by default.

Board Code:
RTK5051308CO0000BE : RSKRX130-512KB MP Board

REF [ DATE [ DRAWNBY
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RX130-512KB Microcontroller

Note:

uc_vce R5F51308ADFP
Microcontroller's pins are not described by the full pin function.
For full pin function detals, refer to RX130 datasheet.
14 12
vce VSS |55
50 vce vss Board_VCC
c23
4.7UF_3216 GROUND VREFHO AVCCO R140
5 Q OR
veL
GROUND AVCCO g; R141, OR(ONF)
7 PJ6/VREFHO
MD_FINED E ; 10 | MD/FINED 31 32 c33
RESH RES# OnF(DNF) [100nF(DNF)_| + 10uF_16V(DNF) co7 cos _|ico6 RV1 car _|icae
_— e /~ T —10nF —=100nF —T~10uF_16V RVL-ADC 10K_VAR=—100nF —T~10uF_16V
c22
100nF T
PO7 gi P07 AVSSO 33 0
P06 100 P06 PJ7IVREFLO
JAL-DACL 3| POS/DAL
PO4 5 Po4
JAL-DACO P0O3/DAO A4
PMOD1-101 P17/IRQ7 VREFLO AVSSO
P16 P16/ADTRG#/IRQ6
PMOD2-101 P15/IRQ5
JA2-CTSaRTSa RS R P14/CTS1RTS1
P13 stm P13/SDA/MTIOCOB/IRQ3
P12 P12/SCL
21
JA2-SCKa RSLAR 557 P27/SCK1 7
P26 551 P26/TXD1 PD7/MTIC5U g5 JAB-M1UIN
JA2-M1TRDCLK 4 | P25/MTCLKB PD6/MTICSV g7 JAG-M1VIN
JAZMITRCCLK 2 P24IMTCLKA PDSIMTICSW (o5 JAG-MIWIN
P23 P23 LED1
6 83
JAL101 - P22 PD3 g7 LEDO
JAL-100 58] P21 PD2/MTIOC4D g5 JA2-MIWN
P20 P20/MTIOC1A PD1/MTIOC4B [—gg JA2-M1IWP
PDO/IRQO PMOD1-100
JA2-NMIn P35/INMI .
P34 P34/MTIOCOA/IRQ4 PE7 [ LED3
P33 P33 PE6 [ LED2
pP3z P32/MTIOCOC/IRQ2 PES/MTIOCAC 74 JA2-MIVN
P31 P31/IRQ1 PE4 [ PMOD2-103
P30 P30/RXD1 PE3 [ PMOD2-102
87 PE2/RXD12/LINRXD12 {7
JA5-ADC7 g8 PATIAN0O7 PEL/TXD12/LINTXD12 [ RI00.0 PE1
JA5-ADC6 59| PA6/AN00G PEO/SCK12 1O R JAB-SCKe
JA5-ADCS P45/ANO05
90 35
JAS-ADCA 93| P44IANOO4 PHI/TST (a0 RIAER TS7
JAL-ADC3 27| P43/ANO03 PH2ITSS (35 NAT S8
JALADC2 55| P42/ANO02 PHL/TSO [~3g R7&/\€§0R Ts9
JAL-ADC1L 55| PAL/ANOOL PHO/TS10 Ts10
P40 P40/ANO0O 4
PI3 5 SERIAL-RTS
PILMTIOC3A JA6-MITOGGLE
P55 ca4
P54 ‘ J ——TBD(DNF) oH3
R7Q_~580R
Ts11 P55/TS11 PH2
Ts12 R7%°R 4 P54/TS12 PHL
JAL-105 P53 PHO
JAL-104 P52
P51 12| P51/PMCO GROUND
JAL102 P50
63 IR(ONE JA2-EXTAL ci8
PA7 PAT
4 13
PMOD2-CS 5 PAGISSS EXTAL/P36 RS AR } }
PAS 5| PAS RS2
PA4 PA4/SMOSI5 TED(DNF) X1 18pF
JA2-TIMINO 86| PA3/MTIOCOD SMH
PA2 RITAR 69| PA2/SMISO5 z
PAL 70| PAL/SCKS 1 RSQ_AOR(DNE) MCUPINXTAL
JA2-M1VP PAO/MTIOC4A XTALIP37 I > T c13 ue vee
el
PB7 23 | pe7IMTIOC38 RA AR {
PB6 PB6/MTIOC3D
Jn2-M1POE RIZAR 22| PBSIPOEL# 5F RS
PB4 27 P
PMOD1-SCK RICAR 25| PB3/SCK6 ci6
PMOD1-CS PB2/SS6
59 REQ_AOR I c24 + C19 ca7 +C39
PMOD1-MOSI PB1/SMOSI6 4 == P —=
PMODA-MISO 6L | Cooemizon T ¥ Il =—100nF ~T~10uF_16V ——100nF ~T~10uF_16V
wend-2 R56 L o x2  SPF
JAZ-M1UD PCE/MTIOC3C TBD(ONF) — SSP-TT-FL
LIN-NSLP
PC4/TSCAP o~
PMOD1-103 PC3 T c17
PMOD1-102 PC2
51 REQ_ AR I N
JAL-107 PCL XcouT =
IALIOB 52 oo (32.768KkHz CL=3.7pF) I GROUND
5pF
c6 41 cao cas R61 N
= —TBD(DNFF=—TBD(DNF}——TBD(DNF) TBD(DNF) TBD(DNF) GROUND Renesas System Design Co., Ltd.
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MCU Pin Function Select

RES#(Pin10)
RESNn

P40(Pin95)
P40

g i EL-RESn
JAzRESH P55(Pin39)
MD_FINED(Pin7) PS5
MD_FINED 1 E1-MD_FINED P54(Pin40)
JP-MD_FINED P54
P51(Pin43)
P51
uc_vec
1 PA4(Pin66)
TST_R_AVCCO(DNF)  AVCCO RE SAhvee PA4
R74_ OR(DNF)
PA2(Pin68)
o uc_vee PA2
TST_R_VREFHO(DNF) ~ VREFHO RE;
JALVREFH
PAL(Pin69)
R85~ OR(DNF) PAL
R6Q AR PB7(Pin53)
3 PB7
R74_~ OR(DNE GROUND
TST_B_AVSSO(DNF) AVSS0 PB6(Pin54)
JAL-AVSS Pes
PC4(Pin48)
R8Z_~ OR(DNF) pCa
T14
RIQ_~OR(DNF GROUND PE2(Pin76)
TST_B_VREFLODNF) ~ VREFLO PE2
JAL-AVSS
PE1(Pin77)
PE1
PH3(Pin35)
PH3
PH2(Pin36)
PH2
P16(Pin30) . 0 PH1(Pin37)
P16 sw3 PH1
M JAL-ADTRG }
. PHO(Pin38)
P13(Pin33) PHO
e Tj;::it_ﬁ:% S soi
JAL-SDA
R135\ OR(DNF JA2-IRQb_MIHSINL
P12(Pin34)
P12 E2P-SCL
L JAL-SCL
pPz%e(szz) R3 SERIAL-TXD
R R < 2D
{ > Ermx0
S
Y < | JA2-TIMINL
'leSI:l(PmlG) A AT SERIAL-CTS
[ RIRNRONA > FMoD2100
<] JA2-IRQa_M1HSINO
P32(Pin18)
P32

P31(Pin19)
P31

R

P30(Pin20)
P30

AN S——

CHEAR =

sw2
JA2-IRQc_M1HSIN2
swi

JAL-IRQd

SERIAL-RXD
JA2-RXDa
E1-RXD

A E——

RIS OR(DNF)

R156  OR(DNF)

A

R OR(DNF)
R R(DNF]
L >

R158 A OR(DNF)
R18 R(DNF)
<

R124 , QR(DNF)
A ———

R132, OR(DNF)
T RIZVOR B

R133,, OR(DNF)
TRk <

RiAY DA

R1589 A OR(DNF)
<

R147 A OR(DNF)
L >

R181 OR(DNF)

R152 OR(DNF)

R183 OR(DNF)

R184, OR(DNF)

RV1-ADC
JA1-ADCO

MCUPIN-P55

MCUPIN-P54

RCR-PMCO
JA1-103

SERIAL-TXD
PMOD2-MOSI
JA6-TXDb

SERIAL-RXD
PMOD2-MISO
JA6-RXDb

PMOD2-SCK
JA6-SCKb

JA2-M1UP
JA2-TIMOUTO

JA2-M1UN
JA2-TIMOUT1

TSCAP
MCUPIN-PC4

SERIAL-RXD
LIN-RXD
JA6-RXDc

SERIAL-TXD
LIN-TXD
JA6-TXDc

MCUPIN-PH3

MCUPIN-PH2

MCUPIN-PH1

MCUPIN-PHO

Application Header Function Select

JA1-23PIN

JA2-7PIN

JA2-23PIN

JAG-RS232TX

VUl

—
—
JA2-9PIN —>
—
—

HAAACYS

JAL-RQd

JA2-IRQa_M1HSINO

JA2-IRQb_M1HSIN1

JA2-IRQc_M1HSIN2
JA2-M1EN

C

R122 ~OR(ONF) > SERIAL-TXD

JAB-RS232RX R121, OR(DNF;

SERIAL-RXD

Pull-up resistor

Board_VCC
o)

PMOD1-100 IRQO
DNE JALIRQd IRO1
DNFE JA2-IRQc_M1HsIN2 IRQ2
JA2-IRQb_M1HSINT IRQ3
T
PMOD2-101
DS P16 IRQ6
PMOD1-101 IRQ7
Jhoiee
v < | JA2-MIPOE
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Power Supply Unit

L T2 T3
Unregulated_VCC  JAL-5V Board_5V/ TST_R_Board_5V(DNF) JA1-3v3  Board 3v3  TST_R_Board_3V3(DNF) Board_VCC TST_R_Board_VCC(DNF) uc_vce
) R11
R57 R49 O0R )
OR O0R )
PWR ‘ 36 R1Q3 A0
KLDX-SMT2-0202-A u4 5
LM1117MPX-ADJ/NOPB ,
@ ‘ N _out 1 o
z 3PIN_PTH(DNF, o
i D1 +Cl4 cis O TAB R64 Lc21 c20 -
A GF1A 10uF_16 100nF 220R 10uF_16 100nF R63 \OR 8
2PIN_PTH(DNF)
Positive centre
5VDC
\/ Power Supply Configuration
GROUND R65 GROUND
150R 36 R63 R150 Power Supply Source Board_VCC Unavailable Feature
C_VCC
1-2 shorted Don't care Don't care E1(3V3)/E2 Lite(3V3)JA1-3V3 V3 LIN
DNF' PWRA VCCIJAL5V V3
Fit PWRL VCCIALEV V86 Pmod, LED, LIN, RCR
2-3 shorted and DNF Don't care E1(5V) V P
N PWR/Unrequlated VCC/JAL5V V. Pmod
GROUND ‘Al Open/DNF Fit Don't care E1(3V3)/E? Lite(3V3)/JA1-3V: V3 N
DNF PWRA VCCIJAL5V V3
Fit PWR VCCIALEV V86 Pmod, LED, LIN, RCR

<- Default Settings

Ground Test Point

GND1 GND2 GND3 GND4
TST_B(DNF) TST_B(DNF) TST_B(DNF) TST_B(DNF)

GROUND

Renesas System Design Co., Ltd.
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E1/E2 Lite
Board_VCC
T5
Board_VCC TST_Y_E1-RXD(DNF)
a 2 |3
El 2 02 T6
HTST-107-01-T-DV TST_Y_E1-TXD(DNF)
8 5 Sk o]
vee FINEC 3 3 (A
NC
NC [§q
(RXD) T E1-RXD
(TXD) EL-TXD
REsn 22 E1-RESn
6
2 NC
151 VSS uB
127 VSS  MD/FINED [ E1-MD_FINED
Vss NC [X
GROUND

MCU Operating Mode Configuration

7 T Operating Mode ]
Open/DNF Single Chip Mode
Shorted Pin Boot Mode (SCI)

Board_VCC
[e)

R84
4K7

JP-MD_FINED <__>

N
GROUND

2PIN_PTH(DNF)

le]
B
Renesas System Design Co., Ltd.
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Switches, LEDs, RESET

Board_VCC
Board_VCC
R16
47
RESL
=T
S
Swi1 R148 1 100K
S > swi
sw2 RI46 A 10K
5} > sw2
sw3 RI143 1 100K
S > sws
GROUND
R96
R
Board_VCC LEDO
LED_G_ GREEN
I\ RIQ ~IKE < LEDO
R62 LED1
1K6 LED_O_ ORANGE
[\ REZ NIKE < LED1
LED2
POWERL LED_R _ RED
LED_G » Rg 6
v RANK <] LED2
N LED3
N LED,;/ RED
RY 6
Pt ARNK < LED3
GROUND

> SW-RESn

Renesas System Design Co., Ltd.
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USB to Serial Interface

RL78_5V

1N4148W(DNF)

RL78_5V

Board_VCC

T10
TST_Y_USB-RS232TXD(DNF) us
(@) SN74LVC2T45DCT
8

VCCA vCCB

RL78_5V Boar(c)LVCC

SERIAL-RTS
SERIAL-TXD

o[~

Al B1

=

684
98y

Div
v

GND DIR
DIR=AtoB

A2 B2

GROUND

Board_VCC

GROUND
T17
TST_Y_USB-RS232RXD(DNF) us
@] SN74LVC2T45DCT
1 8
2

RL78_5V

VCCA VvCCB

SERIAL-CTS
SERIAL-RXD

W)

7
Al Bl [§

35
E1_IIF(DNF)

VDD
TOOLO
RESET_OUT

R

u2 RSF10JBCANA

RESET_IN
GND

GROUND

T30
TST_R_RL78_5V(DNF)

RL78_5V
g

RESET

Hgé P00
»%——— P01

%3 P16

RL78-P16
RL78-P17

P17

~
]

X—5a-{ P20
P21
P22
%55 P23
HR—=— P24

ro[rol |
&[N

o
&

le P30
X—— P31

P40

16 | P90

RL78-P50
RL78-P51

hd X3
CSTCE12MO0G52 12MHz(10pF)

GROUND

P51
o

10 P60
o

P70

P120
P121
P122

P137

uvbD

cii  _|.c12
=—100nF  —T~1uF_16V

GROUND

c9
330nF

GROUND

20
UDP1 g%
ubM1 X

A2 B2

GND DIR
DIR=BtoA

GROUND

GROUND

=]

€L
[22-]

DAY
Oh

GROUND

RL78-P16
RL78-P50

RL78-P17
RL78-P51

RL78_5V
o

]
1uF_3216

GROUND

RWDR

c7
1uF_3216

GROUND

Board VCC RL78_5V

C30
gluﬂnF

GROUND

C25
100nF

=

GROUND

Board VCC RL78_5V

C34 C29
100nF 100nF

GROUND

GROUND

UVBUS 57
UDPO (53

ubMO

REGC

C10
470nF

GROUND

KMBX-SMT-55-S-30TR
(1734035-2)

GROUND GROUND

Renesas System Design Co., Ltd.
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Pmod connectors

PMOD1: Angle type connector
PMOD?2: Vertical type connector (spare)

Board 3v3 Board_3v3 Board 3v3 Board_3V3
rd rd
2 2
| S S
PMOD1 N N
X
2 6
— 1 s
PMOD1-103 10 4 Sy\/\gﬂgs PMOD1-SCK PMOD2-103 S gs PMOD2-SCK
PMOD1-102 9 3 R R PMOD1-MISO PMOD2-102 R OR PMOD2-MISO
PMOD1-101 8 2 R R PMOD1-MOSI PMOD2-101 R R PMOD2-MOSI
PMOD1-100 71 PMOD1-CS PMOD2-100 PMOD2-CS
PMOD_SMT_A PMOD_PTH_V(DNF)
GROUND GROUND GROUND GROUND
Board_3v3 Board_3v3
c1 c2 c3 c4
100nF 100nF 100nF 100nF
GROUND GROUND
RIIC- Serial EEPROM(2Kbits) Warni
arning: ld
NEVER FIT R12 and R20 simultaneously.
Board_3Vv3 Board_5V
X X
2 8
iy
) )
2 (=
9
=
u)
B
X o a0 a0
2 (R S ]
o
= 3 2 2 R1EX24002ASASOI
D oS (RLEX24002ASAS0G)
z
il A0 vee 2
Al cs
E2P-SDA < >—R> ¥ 55a = 2oonF
E2P-SCL .‘m scL 4
WP GND
VCC = Board_3v3
or GROUND i
3 2 Board_5V
8
N °
8 2 .
= El Device address
fa
A2 | AL | A0
GROUND 0 1 1
A
Renesas System Design Co., Ltd.
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Application Headers

=

JALAVCC  JALSV
JAL-VREFH JAL-3V3
JAL
5v ov
3v3 R ov
AVCC EO AVSS
AVREF 58 ADTRG
JALADCO ADCO [ ADC1
JALADGS ADC2 H ADC3
JA1-DACO %A%U 13 14 %A“
JAL-I00 S 15 16 5
JAL-I02 o2 17 18 S
JAL-I04 19 20
aLloe SQGd/IRQAEC/MZ HSING 2L 22 %
IALZSPIN IC_SDA 23 24 Iic_scL
JAL-SDA 25 26
APPI(DNF)
GROUND JAL-AVSS
JAS
JAS-ADCA ADC4 . ADCS
JASADCE ADCE F ADCT
CANITX CANIRX
*—5 6—X
CAN2TX 5 S canerx
IM: IM:
IRQeM?_EncZMz_HSINL [ IRQIM_HSINZ
M2_Vin i 12 o) M2_Win
o To *—13 1u—x -
“Toggle M2_POE
M2_TRCCLK 15 16 M2_TRDCLK
M2_up 718 M2_UN
M2_vP 1920 M2_VN
M2_WP i 21 22 o) M2_WN
= X——23 24 —X =
APP5(DNF)

JAL-ADTRG
JA1-ADC1
JA1-ADC3
JA1-DAC1
JA1-101
JA1-103
JA1-105
JA1-107

JAL-SCL

JA5-ADCS
JA5-ADC7

JA2-RESn
JA2-NMIn

JA2-7PIN
JA2-9PIN
JA2-M1UD
JA2-M1UP
JA2-M1VP
JA2-M1WP
JA2-TIMOUTO
JA2-TIMINO
JA2-23PIN
JA2-M1TRCCLK

JAB-RS232TX
JAB-RXDb
JA6-TXDc
JAB-SCKc
JA6-M1TOGGLE
JAB-M1VIN

A2
RESET . EXTAL JAZEXTAL
NMI ER Vssi >
WDT_OVF SClaTx
RQa/WKUP/ML_HSINO * s ¢ SClaRX JA2-TXDa

7 8 JA2-RXDa
ROD/M1 HSINL SClaCK
Ub 9 10 SToaRTSa JA2-SCKa
Up 1 12 o JA2-CTSaRTSa
v 13 14 N JA2-M1UN
5 15 16 W JA2-MIVN
Timerouto 7 18 TimerOutL JAZMIWN
19 20 JA2-TIMOUTL
Timerin0 21 22 Timerin1 JA2-TIMIN
IRQC/M1 Encz/M1 HSINZ 1 POE
ML TRCCLK 23 24 1 TRDCLK JAZMIPOE
25 26 JA2-MITRDCLK
APP2(DNF)
GROUND
Unregu#aleu,vcc
A6
DREQ A DACK
TEND i X STBYn
*—3 4 —X
RS232TX RS232RX
2 5 6 JA6-RS232RX
SCIbRX SCIbTX
3 7 8 JAG-TXDb
SCIcTX SCIbCK
S 9 10 JAG-SCKb
SCIcCK SCIcRX
1 Toggle u 12 1 Uin JAG-RXDC
s 13 14 [T JA6-MIUIN
EXT_USB_VBUS 15 16 Reserved JAE-MIWIN
*—117 18—
EXT_USB_BATT Reserved
*——119 20—
EXT_USB_CHG 21 2 Reserved
Unrégulated_VCC * X Vs
23 24
APPG(DNF)
GROUND

Renesas System Design Co., Ltd.

[Title
RSKRX130-512KB [Application Headers]

ize Document Number
R20UT3920EG0100

[Date: T Thursday, May 11, 2017 Eheet 9 of
1




Microcontroller Pin Headers

P06
P04

MD_FINED

MCUPIN-XTAL
JA2-EXTAL
JA2-NMIn

P33

P31

JA2-SCKa
JA2-M1TRDCLK
P23

JA1-101

P20

P16
JA2-CTSaRTSa
P12

MCUPIN-PH2
MCUPIN-PHO
MCUPIN-P54
JA1-104
JA1-102
JA2-M1UD
MCUPIN-PC4
PMOD1-102

uc_vcc
e

inw

YOPK
Tk

PINI_25(DNF)

GROUND

|5

OO0K
TR

PIN26_50(DNF)

JA1-DACO
SERIAL-RTS
JAB-M1TOGGLE

RESN
P34
P32
P30

P26
JA2-M1TRCCLK

JA1-100
PMOD1-101
PMOD2-101

MCUPIN-PH3

MCUPIN-PH1
MCUPIN-P55

PMOD1-103

PE2
JAB-SCKc
JAB-M1VIN

PMOD1-100
JA5-ADC6
JA5-ADC4
JA1-ADC2

P07
JA1-DAC1

JA1-107

JA2-M1POE
PMOD1-SCK
PMOD1-MOSI

PMOD1-MISO
PA7

PAS
JA2-TIMINO
PAL

LED3
JA2-M1VN
PMOD2-102

VREFHO AvCCO
[} o
4
76 77
78 |1 2 7o
3 4 JAE-MLUIN
50 5 6 8L JAG-MIWIN
52 7 sfl—8 LEDO
8o 10— — JA2-MIWP
8 11 125 JA5-ADCT
13 o1a—2 JA5-ADC5
%0 T - S— JAL-ADC3
gi 17 18 gg JAL-ADC1
%6 |19 2097 pao
98 |2l 2290
e —r—
25 26 X
%+ 27 28 X
%29 30X
X131 32X
%33 34 X
%435 36 X
PIN76_100(DNF)
VREFLO AVSSO
uc_vec
)
2 —2& JAL106
a2 PB6
68 PB4
8o PMOD1-CS
ol -
12164
14 PMOD2-CS
16 —ee PA4
15 —S8 PA2
20 JA2-MIVP
22 |—1& LED2
24 PMOD2-103
26 [X
X271 28X
%29 30 X
X3 32 X
%33 34 X
%35 36X
PIN51_75(DNF)
GROUND
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Touch Interface

Note:

Touch signals require careful route pattern.
For technical design information, please refer to application note 'CTSU Basis of Cap touch detection’ (R30AN0O218EJ).

SLIDERL
Ts7 s1
Ts8
Ts9
TS10
s2
s3
s4
Electrode_Slider
KEY1
Ts11 KEY
Electrode_Key
KEY2
Ts12 KEY
Electrode_Key
TSCAP
c35
10nF
GROUND

Renesas System Design Co., Ltd.
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LIN VBAT Supply
Board_VCC VBAT VBAT 8
TST_R_VBAT(DNF) vBAT Board 5V
VBAT
Pl
0 0 S
(= (= » o
S C42 100nF s -
£ B e
ol ol
3 3
g u7
3 TJA1020T/CM
7 LINL
BAT GND
LIN-TXD > 21 %o un 2 ~ \L/RIAJLIS
. . - s GROUND
LINRXD <} RXD  NWAKE 8 3PIN_PTH(DNF)
LIN-NSLP > 2 NsLp N+ & °
GROUND
c3s C36
——220pF Tszum:
GROUND GROUND
LIN Mode Configuration
[ T Fit T Remove ]
[Master | R99,R105
[Cslave | [ Ro9.R105 |
RCR
——— > RCR-PMCO
us
vour L Board_VCC
@ vee [ RUG SR
3
GND +Ca3
47uF_16V
GP1UE281QKVF(DNF)
GROUND
Renesas System Design Co., Ltd.
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Revision History
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